Adoptive transfer of ex vivo immune-programmed NKT lymphocytes alleviates immune-mediated colitis.
T lymphocyte-expressing natural killer (NK) cell markers (NKT cells) play a role in immune regulation. Our aim was to evaluate the in vivo effect of adoptive transfer of immune-programmed NKT cells. Colitis was induced in C57/B6 mice by 2,4,6-trinitrobenzenesulfonic acid. NKT, CD4, CD8 lymphocytes, and dendritic cells (DC) were prepared from spleens of naive mice, animals with colitis, and animals with colitis that were orally tolerized. Subsets of splenocytes, NKT, CD4, and CD8 and NKT+CD4, NKT+CD8, and NKT+DC lymphocytes were prepared. Assessment of the T helper cell type 1 (Th1)/Th2 cytokine secretion paradigm in vitro was performed before and following exposure to the antigen. Adoptive transfer of ex vivo immune-programmed lymphocytes from each group was performed into recipient mice, followed by colitis induction. Ex vivo exposure of NKT cells harvested from mice with colitis-to-colitis proteins [colitis-extracted proteins (CEP)] led to a Th2 cytokine shift. The interleukin (IL)-4/interferon-gamma (IFN-gamma) ratio increased for NKT harvested from colitis-harboring mice following exposure to CEP. Adoptive transfer of NKT lymphocytes harvested from colitis-harboring mice, which were ex vivo-educated, significantly alleviated experimental colitis in vivo. Intrahepatic NKT lymphocytes increased significantly in mice transplanted with NKT lymphocytes harvested from colitis-harboring donor mice, which were ex vivo-exposed to CEP, similar to mice transplanted with NKT lymphocytes harvested from tolerized donors. Exposure of NKT cells to the disease-target antigen induced a significant increase in the IL-4/IFN-gamma cytokine ratio. Adoptive transfer of a relatively small number of immune-programmed NKT cells induced a systemic Th1 to Th2-immune shift and alleviated immune-mediated colitis.